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Pediatric Surgical Unit, Department of Mother and Child Care, Universita` di Palermo, Palermo, ItalyAbstract. Background: Management of ovarian cysts in
infants is controversial; it can be conservative or surgical,
and the management is determined by the cyst’s size and
sonographic features.
Methods: A surgical approach using a 10-mm umbilically
placed operative laparoscope was taken in 3 female infants
with antenatally diagnosed large, simple ovarian cysts. The
contents of the cysts were partially aspirated and the cyst
walls were stripped off the remaining ovarian parenchyma.
No intraoperative or postoperative complications were
recorded.
Conclusions: The one-trocar video-assisted stripping
technique for large ovarian cysts in infants appears to be
an ovarian-tissue-preserving procedure, and it sidesteps
the disadvantages of large scars and formation of adhesions.Key Words. Pediatric—Ovarian cyst—Laparoscopy—
Stripping techniqueIntroduction
Prenatal observation of ovarian cysts is occurring with
increasing frequency during routine obstetric ultrasound
scans.1 The cause of fetal ovarian cysts is not entirely
clear; ovarian hyperstimulation in full-term newborns
is probably the result of placental insufficiency in
addition to incomplete maturation of the gonadostat.2
The most common complication of ovarian cyst is
torsion, which can occur during the fetal period in as
much as 38% of cases1,3 or during the neonatal period
in 50% to 78% of cases.3
Preserving the ovary is the key goal in the manage-
ment of these apparently benign lesions.Address correspondence to:Marcello Cimador, MD, U.O. Chirurgia
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unipa.it
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troversial. It can be conservative in cases of simple,
decreasing cysts, or it can be surgical in cases of com-
plicated or symptomatic cysts and in simple cysts that
increase in size or persist unchanged.
Stripping the cystic wall is the technique used by
gynecologists for the treatment of large benign ovar-
ian cysts.4 The procedure can be performed by using
an open5 or a laparoscopic approach,4 even if ovarian
tissue is not macroscopically evident. This procedure
helps to save the ovarian tissue.
We describe the technique of one-trocar, video-
assisted stripping of three large ovarian cysts in infants.
Materials and Methods
In our institution, three female infants (8 months,
4 months, and 2 months of age, respectively) underwent
excision of large ovarian simple cysts. The children
were born at full term. Antenatal ultrasound scans
had shown a cyst in each ovary (two in the right ovary
and one in the left), all of them entirely anechoic and
characterized by thin walls. These findings were con-
firmed by postnatal ultrasound in all three of the babies.
The increase in size of the cysts was the indication
for laparoscopy. The patients were treated under gen-
eral anaesthesia, and the operations were performed
using a 10-mm umbilically placed operative laparo-
scope (Fig. 1). A pneumoperitoneum was created at
8 mm Hg of pressure.
At first glance, the cysts were noted to originate in
the ovary (Fig. 2A). The other adnexa were normal.
The cysts were punctured transabdominally under di-
rect vision, using a 16-gauge needle (Fig. 2B). The
contents of the cysts (clean yellow fluid) were par-
tially aspirated to allow delivery through the umbilical
port. At surgery, the cyst walls were stripped off the
remaining ovarian parenchyma by means of traction
exerted in the opposite direction by the use of two
atraumatic grasping forceps (Fig. 2C).1083-3188/$36.00
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Fig. 1. View of operative laparoscope, 23 cm long.
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plying the bipolar forceps on the ovarian parenchyma
after excision of the cystic wall. An uninterrupted
suture was placed on the edge of the residual ovarian
parenchyma. The cyst walls were sent for routine
histologic examination.
Follow-up was performed by pelvic ultrasound at
3, 6, 12, and 18 months after surgery.Fig. 2. Laparoscopic view of ovarian cyst. A, percutaneous punct
wall; C, cosmetic appearance after surgery.Results
Each patient had a simple ovarian cyst that had been
revealed prenatally by ultrasound scan. The opera-
tions were performed at 2 months (5.6 kg of weight);
at 4 months (6.6 kg of weight); and at 8 months
(8.3 kg of weight), respectively.
In the 2-month-old patient, the ovarian cyst had
been diagnosed at 31.6 weeks of gestational age.
The initial diameter was 36 40 mm, but it increased
progressively during pregnancy (it was 47 mm at 39
weeks of gestation). Follow-up ultrasound scans were
done before surgery, and they showed that after birth
the cyst measured 34 30 mm, appearing as a simple
cyst without calcifications; it measured 60 30 mm
at the time of surgery.
In the 4-month-old patient, the ovarian cyst was
diagnosed at 34.3 weeks of gestational age and had
a diameter of 19 mm, which increased progressively
during pregnancy (it was 44 57 mm at 37.5 weeks
of gestation). During follow-up, at 1 month, the cyst
measured 6.4 cm in diameter. The same measure-
ments were seen at the time of surgery. It seemed to
be a simple cyst, totally anechoic and with a thin wall.
In the 8-month-old patient, the ovarian cyst was
diagnosed at 30 weeks of gestational age, when the di-
ameter was 45 55 mm. During follow-up ultrasound
scans, the cyst measured 50 55 mm after birth, and
at time of surgery the cyst measured 65 50 mm.ure of the cyst under direct vision; B, stripping of the cystic
170 Cimador et al: Video-Assisted Stripping of Ovarian CystsAlso in this case, the cyst appeared to be a simple one,
entirely anechoic and with a thin wall.
In all patients tumor markers (alpha-fetoprotein,
beta-human chorionic gonadotropin) were within nor-
mal ranges. The mean operative time was 45 minutes.
No complications resulted from the surgeries, and the
patients were discharged 2 days after operation.
Histological evaluation demonstrated that cysts
were simple and serous, with no malignancies. No
ovarian tissue was found. Cosmetic results were
excellent and follow-up results have been good;
6 months after surgery, ultrasound scans revealed
the presence of ovarian tissue on the operated side.Discussion
The management of ovarian cysts in infants depends
on cyst size and sonographic features. There is nearly
general agreement about conservative management of
simple cysts that are smaller than 4 cm. Most simple
cysts resolve spontaneously in the first several months
after birth. Esposito and colleagues suggested that
prenatal aspiration of cysts larger than 4 cm should
be considered so as to decrease the high incidence
of ovarian loss6; this enforces the importance of
antenatal diagnosis.
Nussbaum and colleagues have developed ultra-
sound diagnostic criteria that differentiate simple
from complex ovarian cysts.3 A simple cyst is an-
echoic and has an imperceptible wall, no solid compo-
nents, and no fluid debris levels. A complicated cyst
contains fluid debris levels, retracting clot, and septa
or is completely filled with echoes that produce a solid
mass-like appearance.3 On the postnatal side, for cysts
larger than 4 cm and for complicated cysts, treatment
is recommended to avoid the risk for ovarian torsion
and other complications, such as compression on the
bowel, ureter, or inferior vena cava; rupture and peri-
tonitis with hemoperitoneum; or incarceration in the
canal of Nuck.7,8
The postnatal management options vary from re-
peated ultrasound-guided needle aspiration to laparot-
omy, laparoscopic oophorectomy, or ovarian
cystectomy.6-9
Aspiration as opposed to surgery for an ovarian
cyst is still controversial in the literature because there
are some risks for complications resulting from nee-
dle puncture of the cyst. In the majority of cases the
site produced by aspiration closes again and the cyst
re-forms.10 Percutaneous or laparoscopic needle aspi-
ration have a recurrence rate ranging from 50%11 to
84%.12 Moreover, there is a direct correlation between
cyst diameter and higher rate of recurrence.11 On the
other hand, laparoscopic excision of cysts showsa very low rate of recurrence (4%; statistically signif-
icant P ! .0001).12
Furthermore, some authors5,13 report that the strip-
ping technique is a safe and effective ovarian-tissue-
sparing procedure, even at the pediatric age.
The development of sophisticated microinstrumen-
tation and the increasing experience of pediatric sur-
geons suggest that the laparoscopic approach is the
most appropriate for the management of large ovarian
cysts in infants.
Laparoscopy can be used to extend diagnostic ca-
pabilities (i.e., visualization and, if necessary, biopsy
of the ovarian cyst) as well as to facilitate a smooth
transition to therapeutic measures when necessary. It
is well tolerated by neonates, even premature ones. In-
fants can well sustain pneumoperitoneum (maximum
8 mm Hg) with careful monitoring of carbon dioxide
levels.
Decker and colleagues14 have described a single
case using a three-port technique. Van der Zee and
colleagues15 have described two cases in which they
used a laparoscopic port and a small counterincision
to remove an ovarian cyst. Esposito and colleagues6
managed 22 benign cysts using a three-port technique,
one of which underwent autoamputation.
We have utilized a one-trocar technique using
a 10-mm operative laparoscope. The cysts were punc-
tured transabdominally under direct vision, using
a 16-gauge needle, and the contents of the cysts were
accurately aspirated. Then the cysts were extracted
through the umbilical access, and the cysts’ walls were
stripped off the remaining ovarian parenchyma.
Gynecologists have introduced the stripping tech-
nique for enucleation of benign large ovarian cysts.
The primary goal of the stripping technique is to pre-
serve ovarian tissue. This procedure can be performed
through an open or a laparoscopic approach and even
in the absence of macroscopic evidence of any ovar-
ian tissue. Our experience shows this technique to
be feasible in infants without intraoperative or postop-
erative complications.
In order to spare ovarian tissue, we suggest careful
use of electrosurgical coagulation on the residual tis-
sue after excision of the cyst; however, when appro-
priate techniques are used, small vessels may be
identified and safely coagulated using bipolar forceps.
Dissection of the cyst is easier when it is intact, so
we suggest not total but partial aspiration of the cyst
so as to allow delivery via a minimally invasive
approach.Summary
In conclusion, the one-trocar, video-assisted stripping
technique of large ovarian cysts in infants appears to
171Cimador et al: Video-Assisted Stripping of Ovarian Cystsbe an ovarian-tissue-preserving procedure and it elim-
inates the disadvantages of large scars.References
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